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2015 4F, FERZDGR T A H S K —XBEE, FEH A — AR P S E
A2 R E AT (5 ELZ0h 29%). 2016 4F 12 A 12 H, EFrEEEE (International
Energy Agency, IEA) &4t (2016 ISR T dk . 2 2021 FE 11553 4 5
) (Medium-Term Coal Market Report 2016: Market Analysis and Forecasts to 2021)
i, b 7 ARREER T BT AR K e . IEEoR, @ it
TIVER RSN ARG, T E C RN B BRIER 3 0 XS ), 2015 4 E R T
PAEAERB R B S 1 5 LRk 49%. S TR ETERR T3 10 £ SHA, A
AR TR A A AR b [ R R T BRSO RS, b TR E R
WIAAAER R, I HEshIRE R 1 P Ae . wlHr8e Rk e et 7 AR L.
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(1) 2RI TR K TF 6T 55, k2] 2021 45, Bk 75 KRBT 2014 4E11
Ko Zid-+ZEEY 4% EEEK, 2014 SE2RRER T RN KI5, FH
2015 FFERIER I P E S T A AR E IR, b 2014 R EE T 2.6%.
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AAIREC AR BIEE, (HRE 3R] 2021 45, P EATR 52 BRIER T R4 50%, i
AT 45% LA b, IS TR B0 A 10%L L

(2) 3] 2021 4, Tk EBERA = EH R, O ER T, HAA—
SE AN E P o TIP3 18 ks DL AR 4F 2.9% S T R, 3 2021
0, HE R R L) 150 ACMERRIE, o BB SR 1A Ak 7 B s e R g 1

(3) 2| 2021 47, EIHE R A H I S5 K R R 2 T o SRR P =2 i 57
FEVYRERAE, WAEFEE. Hai REFFER S 2016—2021 4, AR
Wi B SE A R T . 2015 AR DK, Bl A DG 32 AR R 57 B M A D BE
(BT, RO B A Hh R R B it 11 [

(4) | 2021 4, HEAKIHF: SRR o BB SR AL R B R
F- o [ f S RN WA R o B 2021 4F, A LRI I 0 VR R AT 4 BR
BRI ER, Bk, ABREER 3 BT SR B T r R 7 i K R
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(1) KRBT P2 FBERE =05 5, JCH R AU L AEAbH X 7™ 5 K 55 15
Gt 3. 2016 - 12 H 21 H, H 4y E# 5T 7 CRF#32E g ) (Science Advances)
B BRFCERR, RBR A b B b 5 A el i X ™ B KSR V5 YT i i 32 2 R B A
Fo MRS FERZH A M. E RS TP RIKS R BIE )« BRL &
K, BRI R A AR AR A A SRR

(2) FER AN RS R AT A i A s RE R ™ o Read 3 b TR BRI R 2
m, REGEHENA S Tk, HERER I EREMRE LB, SAR
FEIE T 150 7 FLo AP RFR B ([ 2 D s B 2 1K, 2015 4F Hp [ ()22 H
293 R —F, FEDANGA R & mFE R mn TR E AN E PRTT .

(3) [ P RIEY T BARE R B B SRR TN 24, (RIEER
] Jot B (R A o T A, R R ARV AR P R R

(4) izitk Z PRI E N IR AL 5y . 2 2/3 JEE = B Pa AL e e, W
SHMBETE 34, MEZEMHEBTOERE A, FlRE &R, WAL SN
WX . PR, S RGAER A G h KR RN BEEITFERERN ST
PR, BRER. AR WEDREE AR IS EA T TR, B, M 2014 i, K%
BRI s e NI T 11.82% (3.97 {40,

(5) ERAELEAL 5T 6 B i VL B H . FRE PR 7 45 IEfE 3R 1555, H
i, HE AR 80 MERTELZ 516 . MIRTELA 5T &G HIEG L G
5= ITIEE N R ARG A W e AR R R, TS BRSS . BT SOAT
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(1) I 5 W 9% FEARIR R B35 RV HE IR R 5 % 18, ST E R ot B hm i
TAESEMN RS, A NERE B ARtk )= RS 0 3R B R i
Py, W B BT GRS

(2> LRy EWER T B RN BLRR R AR, K& 2 E Al Ak F
R AS IR R e B AT o ARRECH45, BOR TP R IE 1 EE R, &2k
G AU i vt B A T B OR 7 [ B R T 375

(3) FVULEBORIEL AL 5 F 6. 2015 4, FREER B 75 557 & 1R
A HyAe i 2 M. RKRJVE, REBORE TR ST R P K, Bk
PR N R 3G R A AR BE AN L TR, OF R B R AE LR A2 5 8 HIFROT
A . PRI, S IR E B AR SRR 12 %1 & BT Ve AL B

(4) B E CCS SRR, I RIS S AR B P kAl . Sl B
HME ERAR BTN, ACHEROR I O, 5l SR T

(5) 18 E PR AR E AR E . 5 HABE K E1F, BRI H)E 5 — I
ARARHE, PEIEREIESAIE bRkl o

(6) 7™ 4% PR il = FE BB IR H22J000 = i (9 HE 10 o 33 DD AAE e 400 H 11 DR A R o) £
AERRAE TG G mARRE ™ A

(BFIE, XEE, F2H8, BER, T&F B
FESEH:
[1] IEA. Medium-Term Coal Market Report 2016: Market Analysis and Forecasts to 2021.
http://www.oecd-ilibrary.org/energy/medium-term-coal-market-report-2016_mtrcoal-2016-en
[2] Yafang Cheng, Guangjie Zheng, Chao Wei, et al. Reactive nitrogen chemistry in aerosol water as a

source of sulfate during haze events in China. Science Advances. 2016, 2(12), e1601530.
http://advances.sciencemag.org/content/2/12/e1601530.full.pdf+html.
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2016 4£ 12 H 14 H, EPREHEZE (EA) KA (T —ACRAERI KB At & H:
M AFIHE Y (Next Generation Wind and Solar Power: From Cost to Value) ik
fath, YENEERKR RS RIH IR, KAEFIKFH AR AR Ok R It B &
GRS M. ST REE AR BH B8 (19 30 PR BR 1) T L BE R i ER S e s I RE ),
71 2GRN 3 ()R I UK B ] P AR RRVR AN BR IR BUR ) S R R R . R IA
N, EFIERE N —AREEROR R 77, B — AR B 75 22 18 X R A1 K BH g
REPRGMEME . ik, & EBUFNAE 5 ASEESSUSCRIAT 3 -

(1) SREEHIRI. XBEFRBHBE K HE AR ORI B BRE %, IEfEPA
RIEH B ATEh G Ofil e B B A AR IR ARG, DLHER SOV~ —ACXBEFITR
BH B8 X 795 /2 fe Y5 BUSE B AR BV 7R DTk X L8 T R N 1% 2 T Uk B P ET R AR BE R
(Variable Renewable Energy, VRE) XJ & HLAIBE iz Ae R R G K HIME . @15
REFUKPHBE I BRA AL S SRR (FRSRAMWN . A76E),  FEAH R HL BB v1-%il .

(2) BARGHER . MEINMEFRRBRIE SR B I RATEML LI RFE MR
o IXFRER B ZRIERRM RN RIGETER) 4 D FEOREZ: KH.
T oRMGIR . AF BRI R . 1T304 O R RGBT IHEE, DUIFEAT
B RIG TR TR . @I 0] I& 2 1 RIS SR A AT T, RS RGNS
Wahtk R, AFESOEIAE MY, X DLRA A b e . @i i (i Bk 5 £
FEARBE A ALK E] . A7 E AR AREAIHE, LR A7 RS K EEFR
FHEE.

(3) TR, g T —REENKFH AL REIR &5 f rh 3G, O R
HLR AR CANFE 08 o R AT IAE S8 06 508 105 X RE R BH BE X B AN ) R G4
M KA. TR AER B ) RGIR A S AN E, A — D ARBCR I H 7] fg
RATEL, X TREBORE SR WKHBEEARI RS E (System value, SV). 17
AEE: ERTEABCRMTTIAHESE, DLsdiiaed K m RSN ERDIH, JF%5ES
X AR B R GE B R

(4) i VRE HiAR. SURALHIBERIRBHAE A BT Al LLUE R $2 45 B 1
RGNS KNSRI S . ATah a4 OB ATIEMER R A R HE, BB KB
A LS R ) R GRS OE 2 84T . QU LD I AR, BAA R XURE AT
KPBHBE R LT 35 B~ k25 FRE SR

(5) AARIFEIR BB K FH e f 43 A0 2R & A S IR M A A, BT
MBI 53 AT F2 8 57 7% SR VR T RIS # ) B AR A . AT EdE: OF EFMEITH



RIBRE LA FP I L R R BE AT b, IR BN TAEE R RE . B I R &
TR, IR ORI AR A0 L. @uc gy, LRSS S e R I [a) A
PEE NI RA . AR AAT T3 fE s B A i T RGO E LU, LUK o3 A U BT i
2T AR -

(B E &wmiF)
JR3CERE : Next Generation Wind and Solar Power: From Cost to Value
>KilE: http://www.iea.org/publications/freepublications/publication/next-generation-
wind-and-solar-power---from-cost-to-value---full-report.htmi
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2016 4F 12 A 21 H, H3EEALH71 K Michael R. Bloomberg. 3% [ #i W B

£ Henry M. Paulson, Jr f13% [E12. Jj & 5% Thomas F. Steyer Bt A& i f& 6 i b 350 B

(Risky Business Project) &A@ RS 2[R0 4k . $# 5H E BEUR &5 ) (From Risk

to Return: Investing in a Clean Energy Economy) B4R & f8H, FERSARARL XS ANE

FEAGE EAER BTAT, T H e 3 B iR i R E L& . 5 0 1% E

PEGHIE 1 BEUR 75 2 AR R ) 3w, DA [R) 8 i REVR 22 0 T I SR o g, JF
Seth 1 MV ANEUR F5 ZR AT B

1 EFREIRIR R AT

) 2050 4, 35 S 80% I 2= SRR H AR AT % A /M P : 2020—2030
SR8 2200 1235765 2030—2040 FAE4EF#4° 4100 123570 2040—2050 4E
T8 3600 143570, 0T AR I K I JLIUK 02 W S Se i iR BNR 4. (g4
750 {23 T0) KH (RRAE 550 123ET0) Jeit Wikl (B4 450 {¢.3570) FRRYR
RSB (BE4AF 160 125 70)

LRI, W& REIR IR AT MR T A . il dn . O ARk
M HL. 2020—2030 4F, 54 EANERAE N 650 1435 70; 2030—2040 4, TLIMIRA
RGN 4000 1435 70; 2040—2050 4, 2R R IE i 23 7000 {255
TG. @ Z B2 . 3 2050 4F, 57 B IR 2 BT R 56 [ 73 130 Akl
Hor b K B 2 B2 A L0 . AN B L A5 AT . A R R 5 AT D
27 JiANwl s n, BN ATAE R AL X S . @IS T Ae TR T ALk
TSR, 3G R IR A SRR loeids s I TS B

2 EERIREFN=KHE

ol D | R 3 AR HRTBORT 1) T i REVR e R g T, SR [ 7 ZE MO A A L ™
H AR A AR AT RE KRB FH L 02, R HESD TR s A A L, i KUBE AT B e
(1 A &AM IR WARIZD [ BRI RSP [ A AR
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(2) TRREARER A HL . E1d 25 10 FErp, ATEAE R RA CORE R EE, il
Y RFWAEIR CURKFHAEAAE) #H°7 1 IEH . BEE DA RN 2 e BRI K
J&, BReth ] URIEIE I .

(3) AR RN AR, @HN L) s HEARBEoR, "L
MEF AL BER AR AT 577 H

3 M AEAFEE SR B A TED

DT G TG ALA T AR IR XURSE s 56 TR RE TR AU R FE R . BURF 45 3E — A
TR BB EHEZE,  Alblh a] DS TR eI 2 5 OISR o ARSI 2l
SURAT B B A MBSO KIHRITI(E S, OISR REIE R G A
AN R ALl

ZARE S TSP RRIRA TR M — RANBERIEN, W Ok
IFLSEAT B Wt d 5 Qe FUSE A (VB SE s 3 S b < RURs: (AN i 38, A
WRRI B IE B BAE iy XUt DX PR DR AN s QFERT AT A ZhAibi et . A
AT I, P JEARRS T BOR 85T s @A X BE PRI H 0 /s R ik BE f 6 5
O By 32 i vt RE VR e T A7 T 52 ) (80 N MR UM A2 A e G 53 A N R

A Mb A ZTUHS A RS N AR BT TR SR o 2B AS B P08 B AL R i i, R
A REA H v BE RO ) B AR 2R AT B3 o P AT A b3t I o G T s ) = A XU 1 AT
VEARIKI AT, RSN EERE ST, D A R RS A R AAAT B oh R, R B XU AT 3

(B E %wmi¥)
FE3C#E : From Risk to Return: Investing in a Clean Energy Economy
SKil&: https://riskybusiness.org/fromrisktoreturn/
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2016 4F 12 H 6 H, fif 2 85 1Pl B (PBL) AR I ZE 1 2 -4 1T 92 71 0> ( European
Commission’s Joint Research Centre, EC-JRC) Bt& KA 2016 FE4Ek CO, HE#E H
2 ) (Trends in Global CO, Emissions: 2016 Report), /148 T 4k KW 58 HECER
£ (Emissions Database for Global Atmospheric Research, EDGAR) 4z, HT#E
TR B gt EdE, O EFEATH R EEOR R SE, fhih T R
JRASRER AN AR Tl I #2772 A 1 CO, HEBUF Il o 54511, 2015 SEABRIGER H 7 H1
IKVEAE T B R AT 4Bk CO, HEIGKAT Y, TiunE CO, FFiS GDP MK iy —
WA, A EEG R



(1) WARBREEHZLEEM CO HEl. R 2015 4 Fr A X 4k A7 BREHMA %
HA FT R %, (B ATER— IR AR IRIH S AIAE 2015 SFEIE N T 1%, X5 2014 F KK R,
{HIZAT 10 S P18 0 1.9% K858 . 2015 4F, SFRERE R NI T 1.8%, XHE
A E O 2ES: 2 AESEIL T IR T S K HIR, P S8 7 R sl PR 9 o K
TH T 050 B EE RN EQ B JE PE 3G I B ARV R . AR AN R AR B G
T 1.9%A1 1.7%. HE. EPEERISEEFCA T R ER IR 2 . SRR H T ER
BN R TS E AR, AR E A R I N RS . TR EROR R A
(1) CO HERURZ RAR S 2 %, DRk, 4Bk CO, HEME 2015 &9k T 0.1%, Bl CO,
HERAE 2015 A5 A AN -

(2) FEMHBEFRMMX . 2015 4, FEMHBEZFHIX ) CO, HFBUE
2] B COL HFBUE B 69%, 43 il 2 [ (30%). K [H (14%) . BXHA 28 [H (10%).
ENEE (7%). P (5%) FIHA (3.5%). HHEAZEEK CO, HiE ) 7 2015
EID T 0.7%F1 2.6%; MR F WiE H A CO, HEBUR 7 k> T 3.4%F1 2.2%. iX
S [E] 5 ek 1) CO, HECERHLIY 1 HARE KGN CO, HEs &, 45 il A2 B EE AR B,
EIYEEFNNR B () COL HERE 73 735 1 1 5.1%1 1.3%.

(3) BRI 1 CO, HlE S4LARREL CO, HEEH) 1/3. ERIRTLHE N, K
IRIRBEr= A 10 COL HEMUE: 5 CO HERUS 1 41%, BRI L) 1Y COL HERE (5 S Ky
B, 205 A BRRHRBEHER) 31%. TEEEHUE RS, BB HE K CO, HiK
R AUR KAEARAAE, Fldn, A E R EL R BRIE R CO, HERE 2031l 5 48%
A1 AT%, 15 E AR AR R CO, HETIE 730 5 31% 11 29%. 2015 4, fbAkA
BE R RIVSAAMD KESERAD T 0.5%, Maikikmas®gns 0.9%.
AR R R > 32 B T T AR TR A BRI PR Y 5K, R I KR A
RBHRE s 7K LR L R B AR RGN o A BROR LS B 1R /NI K S B 1 L8 RO AT 2015
SERBORMGE, 28 15 SR AERR IR N 3.3%.

(4) FEE MBI B RES SR K. 25k CO, HEsEEm A
I A — AN R ER R ES SRR EER . B 2014 FLISK, FE
IR R—HEZME TN, 2014 45, 2015 4500 TR 7 0.8%. 1.5%. 2015 4F, H1[EK
TAVERE = A BT N, AR R T 2.7%, T/KHEK BB T 5%,
FALTT AR BRI B 3G N T 21%, AXEEIEK T 29%. BEAE, A AT R SRV B A Y
T 5%. Rk, FE CO, HiEE 2015 R 1 0.7%, X2 H 2000 FELIRKI
VN

(5) EH CO, HiERWA . 2015 4, EHE CO, HFBUAE T T 2.6%, FZ
ST RN S TN T 13%, iXARER T i 2 50 45K 32 E b A AR 2 216 5 K AH
XBENE . 2015 4F, EEMBRAKH) FIRBEEA LLERE R LR THRE R ) 1)



REE. SREJAAICH CO, HER AR 25 10 4EI8/D T 12%, X EEIEH T /3E807,
HH T AT MR ) ARSI 78, 1T L 75 SR E 2005 4 LIk — BELORFFAR X RRE -
(6) BREEWHHMTW . fEHREIES: 4 R THEMBOT, KK CO, HiK

BAE 2015 RIS 1.3%, X F BT R B T RS (RN #E ARSI o
WK 4.6%, LLRAZ @I 5 I SLHTHE PRI 4%, R R EETE 2015 K T 1.3%,
B 5 2 M) CO HEREZIR/D T 0.6%. iX A& H T A FRA AE IR & H i (R /K H
RBERIRPHAE) 15 2015 4E K& HLUE B K] 29%, LLA WK BBE R Y 2 B R P& 1.8%, Mk
WRAE T E B TR 78007 o BR BRI o B gk 3 4R I, R B T AR BRYRIE I 15%
OKHEBRAN . B TFAFIRAFZAM, BREKERBERE TR T 10%, 7] AR K HE

BT EREEIN T 7%, HREEER 29%.
(BEER WiX)
JR3CRB: Trends in Global CO, Emissions 2016 Report
SKIR:  http/Avwwipbl.nl/sites/default/files/cms/publicaties/pbl-2016-trends-in-global-co2-emisions-2016-report-2315.pdf

AEENBRE HE P
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2016 7 12 H 19 H, WRFA/RAK S (University of Melbourne). 7 [
RIS EFZ T AT (PIK) FE BRI RS0 i 7T (IASA) BIRF AN TR (H
SR S AEAEAE) (Nature Climate Change) & 3R 8N (~F 82z LS Il < R 2L 52 > H Fr )

(Equitable Mitigation to Achieve the Paris Agreement Goals) )3 &, BB 45k
HAS Bt U 22 1% 5t (global cost-optimal mitigation scenarios) 1 1 27 I HE A EC 4,
it AR B DR ZE ) A S, 32 B2 5 4 [ 5K 75 SR BUHE B O PR U A U A
P 2 CAAE B AR,

a2 & [ HE kAl bR . 3T SRR ISR A SR A R 0 2L, (HiX
—IEHEAE (A ) AREE. Bk, Z0F5EE SR BUR I SRR £ &
2 (IPCC) FRIIHEIE (AR5 HHIA T, LT 5 AN FEN: O/
71 (Capability); @ A\ B BRHAEIZE (Equal cumulative per capita); @R %S 44
K JERUF] (Greenhouse Development Rights); & A#44H%5 (Equal per capita); ®HEKX
HHH E (Constant emissions ratio) (WL 1). W58 % H 2B A S A HERUE 5HE N
B, RS (ERPE) MAE B —20 B 2100 R 2B 0. 4
BRRFUABIHE I E . IRTFBRHIZE 1.5 CEL 2 CULN . SRIEHRHE 5 A JE 772
BN I 55 17 % [ 7 FE R HETBCR:

SiRE, EEKZEm L, HEEEZEETTEN (NDC) 5 ANAF R 7%
#55; EDEEE) NDC 2 2 AP BREEASE E 2 3 ANAFERN K KR



FERMEZR AT ER 3 EkHiE (NDC/INDC) 5 ANA P 775
Bt . FEAEFARER (BFE/NEELR (G8) AHED RAMKYE 5 AN -FIEM 7
At ST EME, AR IMES INDC 5 2 CHRERBRZIAIMES . N T A,
A AL S B 1.5 C HbR, FE 2 CHAREM N E RTINS . 52 CHix
FHEE, S T ERE AT 10 FrPimHE B S (kB HE RS E B E RO, A
SPHUAR] 1.5 ‘CHAR. 5 2 CHEsME, #2030 F 3 BAFF AR FIR = A HE
& (fF 2010 EHEBUKT L) FEFINFE 21%, HAERFTFEHINHE 39%, 74
RESZEL 1.5 °C Hbx.

T TR AT AL 25 B R AT AE 3G http://paris-equity-check.org/ |, =AM RAEZ
I [RAT P BORT 281 J5 0 I 22 4 52 I <A A v 1) D) o

x1 5ANRFEN

DFERN %5 IPCC 473 HERECERHHE
At CAP AE N3 GDP 5 i ) FE 5% B HEBURE BT A1

NI BRRHEYSE CPC o NS BB HE RS SE 7 sEHE R s AN B (E D BRI
NESYSUN e ey NE GDP BRI HNS P SEHERSCR R R
EBESAERENF GDR  HiF—Re1FR U HE O A

NI HH%E EPC N FI] 2040 H= 1) N5 B HECE AR UL

ok #EEE  CER prEcidrs OREEAET RO AR, 4R

(XIF€ ZRi%)
R/ E : Equitable Mitigation to Achieve the Paris Agreement Goals
iR http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate3186.html

"R =KL ERRE MBS FY

HAT, A% BE 220K 1 B e Bk BT £ ARSI 3R, 31X X HR 7 il
2 FECAERE-T T _EAHRE B IS 7.4 mo BRARKE BE 22 0K )1 AR SR I Rl A B o1 e 5k
B AL DR UG AR H B f el BTN 01— ELAESS 0 1 MUK )13 25 ke
Pasl, A BBERTE RS T S AT OB B L AT R 2~3 CI R KIS Ot (H2 KT 8%
A o I YT R R 22 KRR E FERIBIE FE — ELAFAE G ST U O B R 220K
NIFEAAE FFase IRAS, tBAT FAtUESE A5 HA% B 22 B AR AN 2K 0 — By ST 9 52 JE UK Y
A — BRI TR WA R A I 18] 3 A UK Z= AR AR E AN — . 2017 ££ 12 A 8 H, Nature
(7 J9 5 2 W e IR R AR B 22 DK R B S R S, oxe HL AR g PR Bt T A e i 9 T
FEAEARZ MG & 220K ) 17393 73 52 ) (R S 76 rh - 8 K R 7 [l st ) ) B SE TR
FUVFHI (A EE O T4 (O, WA BT FOAEAR B 22 oK) 1 dn ey S 5 25 U AR A 7
T 2075 AR S 2



e CE RN (I 2 750 J3 AR B 22 0K B RFSE M RS 5 ) CA Persistent and

Dynamic East Greenland Ice Sheet over the Past 7.5 Million Years). A& [l 52457 k%
(University of Vermont) FHF A G2 98 B F BN, W58 1 #5417 B (1) R e

IR, HAER RS S A s RJik e 2 . R RMES REW, Kk
22AExt 25 750 JiAE LR — B A2 B UK) UKz ok, SR 2800 TR R 22
RIOKRE B A KRR . X — R S5IE R EAEIS R TG . sk, s2
MR R I, o B A TR IBROR IR PRIR IR, VKER YR B AERT UK Xk, &
TN R AR I 22 0K ) i 7 8 A AR A A A R R e, BATE) K| HS I o Fn 25 4
BN

5 TR SCER RN R B AR R 22 K TR A T T LSE TR S ) (Greenland was
Nearly Ice-free for Extended Periods During the Pleistocene ). DL 3% [E BF¢ LEF K 2 i 52
—Z I SEHEROUN %G (Lamont-Doherty Earth Observatory, Columbia University) #iff 5T
NGO IR TN, AR 220K 58 Tk 3.1 km BUEhfLH RS, @R R
AP g K, EXE 140 iR, Z/DF 28 JIAEIR 1A N I A 3R 1 2 #5 7£ =S
IS H LA &5k BefRse BB A8 St R ) 2220 28 5 4Fh, 28 —H
FETCUKI ;s b —Mr et R UK 2R B R . X — 405 4R EVU SR
I, FFEMRE S BRARRRIE RSB =2 0K 98/ DA B ] B bb S iy FouAR F 5 i e 2

Nature [FIER%EXS RSB F0 3R 78 I 2R3, 3 AL AT TN G458
R, XIS T NATI i 2 B 22 0K AR B T fd, RIS X SR T B
KUK EIS AR BB B A . RN RIEH, PR SCE AR FUig T
BRIkl OIS VE AR DR T & BB TR 45 1R B SR R s @2 %% 77 BRAFK )|
AN RE; O FF PG A A BRI 15 2 B O H IR RE 2 e B+ 2 FI 22 BF Y
UK EAL TS O o

(EEIE HiF)

SE 3k
[1] Pierre-Henri Blard, Guillaume Leduc, Neil Glasser. Climate science: The history of Greenland's
ice. Nature, 2016; 540 (7632): 202-203. d0i:10.1038/540202a
[2] Paul R. Bierman, Jeremy D. Shakun, Lee B. Corbett, et al. A persistent and dynamic East Greenland
Ice Sheet over the past 7.5 million years. Nature, 2016; 540 (7632): 256. DOI: 10.1038/nature20147

[3] Joerg M. Schaefer, Robert C. Finkel, Greg Balco, et al. Greenland was nearly ice-free for extended
periods during the Pleistocene. Nature, 2016; 540 (7632): 252. DOI: 10.1038/nature20146

FTITE SR F AR R AR BRIk || BUAR E 52 2 B
HE AR S 1 5 B 213, FOR M S BRUHIIX 5 B, 15 AR
UK BRI B E B BOR BBV KA D o (B K ORI AR,
s G2 ) AR S 1 R P A 2 B o S SIS LN, AR 6
AR FI KRR R U 4 2% X R IR
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2016 ©F 12 12 H, far =2 513830 K% (Utrecht University). RIS & 30K
(KU Leuven). 7 [ Fi /R 3 55 M8 0BT 58 - (Alfred Wegener Institute) 2581
W RE (E SR S3A846) (Nature Climate Change) R # A (M — R IEFEMHH
V3 R A 2R SR UK ZE UK ) 1Rl 7K ) (Meltwater Produced by Wind—albedo Interaction
Stored in an East Antarctic Ice Shelf) [¥J3CE 48 H, K H FE %R Fii 1 5 AU B Bl AR 30k
JWERE YT, &K R Z AL AR S 2SS 4FE  (firn air depletion)

WFFEN GBI s ARSI S SR, A5 B R 2R UK SR A 2 - DK e B A UK
JIERK G REAR S 2 R0 . B ZR AR A il R 1 0K Bt RS2 R U0 5 1
TR ZE I, & RS R R, AR T IR OK R B AT R R R
TG EE S B X (g 3 CHUBLG . BtAh, T UTHIBR XL E UK AR T LB AR Y e
MR HR, BE— PP T eI AR

2016 £ 12 A 16 H, (B}2#3EfE) (Science Advances) KRN (HF M EIRE]
FERRUK )| A ps R4k, ) (Ocean Heat Drives Rapid Basal Melt of the Totten Ice Shelf)
HISCEE, AR AR AR A OK RN J7 B2 2 12 XK ) T R A P 32 B AR A 3

BB (Totten) UK)1 A B AR 0 de B LRI UK SR 2 — o A SRAEIR UK Rl Rt Bl
BRI BT 3.5 me BT OKZRPT I s Z I, H AT G AN RV DR A S o
I, WRCHE ISR D JE K% (University of Tasmania). BRFRRFFE 5 TV 7t 4047
(CSIRO) 35 H 50 i% M K% (University of Texas) HIWF5E A 51T 2015 4 1 H F
KA FE OGS (Aurora Australis) BE5 i, $HEE 1 B IR AT IREDK ) 1 i 1%
BRI EAE . BHE BIAEFERR UK &L 1 2 A 2~4 km 58 600 m IR AR
WIS, BE/KTEVKEE T P ICAE ML VK S . IHESE, 45 (0.22+0.07) =x10°m® s7*
(IR A IE N DK T, P SRTIE 1E N DK ) S K S UK ) 1| 2 A

(K7€ HRiE)
S 30
[1] Rintoul S R, Silvano A, Pena-Molino B, et al. Ocean heat drives rapid basal melt of the Totten Ice
Shelf. Science Advances, 2016, 2(12): €1601610. http://advances.sciencemag.org/content/2/12/1601610
[2] Lenaerts J T M, Lhermitte S, Drews R, et al. Meltwater produced by wind-albedo interacti

on stored in an East Antarctic ice shelf. Nature Climate Change, 2016. http://www.nature.co
m/nclimate/journal/vaop/ncurrent/full/nclimate3180.html

LRI R S
SRR E AL AT fe R E SIETILRIZE
2016 4£ 12 A 12 H, (HAIEHFFRPLR) (Geophysical Research Letters) 7 3@k

CH BEAE N NSS4 o /R Bk K ) (The Growing Role of Methane in
Anthropogenic Climate Change) HJSCEFRH, KAHMH LK E H 2007 446 K0
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http://advances.sciencemag.org/content/2/12/e1601610
http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate3180.html
http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate3180.html

EFE, JUIR 2014 LK, KA FRGEIR B B H RE Lad 2 20 ARk X FLADAT ]
B 1 0 BT

W E 2B 50 K% (Université Paris-Saclay ). 35 [E #7308 k%% (Stanford
University). 2 KE 37 K2 (Montana State University) 1K F) IV BEFRL 2 5 T
WEHZR (CSIROD AR FEHTHIWEFL N G141 1 2000 4 DK K e 5 &
5. BEFLFEH, 2000—2006 4, KA H FGEIR FE I K AT A, 2007 FE T4 H
PLKME B FF, FFPE 2014—2015 FH I SRIBE . 7 21 tHa0y], B Beilk K A
BHERZIN 0.5 ppb (H4253r2—), T 2014 541 2015 4,  FR e BT i 389 Kok i 73
WA F] 12.5 ppb F19.9 ppb, 2015 4E ) P43k 1A F 1834 ppb.

H ek B B R R AN TS 48, E B T AR R TR AN e 1 A
fa, Bl AERF BRI RIS EAHRA ARk B AR, FERAERATHLIX,
T AR AT SRR FH 0 R 8 TR L DBk /N . IRAE A 1) 75 BB AR D FR G, Jsi/ b R
FpicRe = A S IR S RIS, AAEX RSB AR RAIRA R, AR RS

D AR AR S AR S 75 82
(BB 2 HP
JR3CEHE : The Growing Role of Methane in Anthropogenic Climate Change
38 : http://iopscience.iop.org/article/10.1088/1748-9326/11/12/120207

SIEHEXIMEMRERE SIE 47%

2016 7 12 H 8 H, (AILFI#EHIE 4:4%) (PLOS Biology) KK M) (<&
FH G 3 K 4 & AE M A S Py A v 2 4742 ) ( Climate-Related Local
Extinctions Are Already Widespread among Plant and Animal Species) CEFR, SfFEAL
16 F B P Ry b oK 4628 2 ik 47%.

£ H VA ZE K (University of Arizona) IR} ET 976 MFh I 25 4k
i, WEIC T AR SIE YR R R A s . WS SRR, AR R
BECE MR (47%) (ERHTERE N K4, WERESRIEE IR, AFESET . PRt
LA A 2 b S 3t oK 45 (Local Extinctions) HIFEEEA 25, B YRR
KA L% (55%) B & TSR (39%); S sth K4t (50%) KT
T (39%); AETEAEVR KA S )P Fh Rt K 48 (74%)  bUZR KT AR 3 75 il i R
FEERIRR (55009 46%F1 51%)

XGRS RN, FOVH 2R E EAEESARET 1 CHd etz
(R IR K 2 TAEARSKRE 4R, ARIRETR ke 1 'C~5 C,

A AFHE DB Jee P 2B Rk 22 F) P Ay i 08 g s R A8 1) 3B
(BEFFE Hi%)
JR3REE: Climate-Related Local Extinctions Are Already Widespread among Plant and Animal Species
>Kil&: http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2001104
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(MFMR S EMIRR)

(CRrar 2 ah & B Ban) OAT\AR CRrBRm)) £db b B
e LAk FR T O, P EAFIRZNLAKFIR PO P B RAR LAk
¢ﬁ¢@ b E A XX I AR IFIR T S AR P BA S IR LA A
B P8 A R 486G 1 B 5 Q) AT AT AR GG AL R AT IS A Rk R S
ﬁﬂﬁk%%m%ﬁjﬂg%%ﬂ% RO B LR AR
KIBRE . KA. BRRS. LR R RIEER, MMMHH
IR F I FAMBEE, S ARENZGEITRF I TAR, A
BRIV F R 3 AR AT S AR EN S, (EABRIR) A
B EERBE TG &AD R F VAP ARG A AT B R & A5
HR#emm,. HFARERRAERAEF, AR FITFHFAMR
B RA R &S 50X HHEARERE. TRALH A, TE2AHBR
5ERETHORFTHERERENES, CCLMHRIRY 69T 2R H53T 4,
— AL H TAF R ARG AL F Ky A F TSI R
B T B F AR T E R, =& RKEA XA F )37 AR RAT 5 3
R EFTE R R R

MBI T2A AT ENBRAFAREHE, 250 FEHF
e LARIF IR P S mit by (R AEAREH) F; dFEAFRENT
IR P SR (TRFEAFEHE), At E8), (AETL
5 Ei), b P EAFERALRFR P SmBEL (26 F4H).
(Rt T ABHBEEHE); dPARXRKRFRT SmEey (it
ReRAHE EHE), (Ltp B EHMHRRETHE). (ExbtH), |
T EAF IR LA e R AT SR (Biolnsight) %,

CLm bRy 2 RIRFTA, TaFHmAIT; BT HATRENER
DATRE X E AL FE LVEH GG B, H AP ARE 69 F LEE1E A5t
FREBFE R AP AT,



AR & A P 7 B

CRHEF A IR CCLFRIAR CIEMIR)) S pr R
e SCRRIBFAR L P FERR I 2 M SCRR R TF L P R A SR
R L o R BRSO L DA i R 2205 L2 R
f25 P 52 R T TR S BT 9 AT 4 L (R 2 BT 2 9 25 M 0 9
s B

QIR 8= B SR RO, R TR, b
RN A EERIRS, TR 2 B A BRI 96 A\ 5% < v [ bk (5 5%
Wi, AR (TP FH AR s B R i . e
AT, B E R B ARG R I, v AR A RO SR U
RAGREAR RV, A IR RAE DVE (T )7 A3, Bk
RATHCRI U 8 CBIIBAR) W28, 26 o Shebe . 45
RATIREEEE SRR (USRI P9, B LSRR R R
R IESRI SRR, BUIHAE, AR, IR Rk AT RS
B

XGRS CGRHETT LD A WM HAR) 32 0 2 L 5 .

SIETURZETLE:

UM : PERERZMNCERFERP D (FERFERFZEMERZEEH D)
BXZR ik ZMHRAKFEE 8 S (730000)

B A AN S5 =FE EHB B E X#RT
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